LIQUID SULPHUR DEGASSING

HySpec™ degassing unit
Enersul Limited Partnership, located in
Calgary, Alberta, Canada, developed the
HySpec H2S degassing system (Fig.5) in
response to the sulphur industry’s need for
a compact and efficient sulphur degassing
process. This process has been specifically designed to rapidly and economically
reduce the H2S concentration in liquid sulphur by utilising several concepts:
l aeration
l agitation
l introduction of a catalyst
l residence time.
The in-line, continuous flow design of the
HySpec process eliminates the need for
large molten sulphur pits typically required
with traditional batch-type degassing systems. Additionally, the modular configuration of each train significantly minimises
onsite construction and preparation work
required at the field location.
The HySpec process uses gas-liquid
contact inside a series of reactor cells
and a select catalyst to aid in the rapid
decomposition of hydrogen polysulphides
(H2Sx). HySpec reactor cells are fabricated
with the processing equipment mounted
on top. Each reactor consists of a closed
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Fig 4: HySpec plant at night
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from the sulphur seals in a collection vessel, which also takes care of ventilating
the rundown lines and seals, as gases
are vented to the coalescer. The liquid
sulphur is then pumped to the degassing
vessel via a sulphur cooler, if necessary.
The stripping air can come from a reliable
Roots blower and its pressure is controlled
to ensure there is always a slight overpressure towards the Claus main burner. This
ensures positive flow from the degassing
vessel to the burner without needing vulnerable check valves. The stripping airflow
is measured upstream of the vessel where
the air is clean. The flow signal is used
in the burner control system to compensate for the quantity of vent gas fed to the
main burner. This is done by automatically
adjusting the total air demand.
By operating the well-established Shell
degassing process at an elevated pressure, recycling of the vent gas to the main
burner is easily accomplished and SO2
emissions can be kept to a minimum. This
modified process only requires a limited
amount of extra hardware. Several projects utilising pressurised degassing are
currently in the design phase.

Fig 5: HySpec flow chart
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cell with a centrally mounted impeller
located inside a shroud. This shroud is a
tube, which extends from the roof of the
cell into the liquid. It is extensively perforated in the region submerged in the liquid
sulphur. The reactor is a very efficient gas/
liquid contacting device, yet remains simple in design. The number of reactor cells
required depends on the liquid sulphur flow
rate and input H2S concentration.
Incoming molten sulphur, rich in H2S,
is pumped to the bottom of the first reactor cell, and flows over a stand-pipe into a
drain leg connected to the inlet of the next
reactor cell. Retention time within the cell
is only minutes, as gravity flow is continuous through each subsequent cell.

The HySpec process utilises an amine
catalyst to enable rapid decomposition
of H2SX present in the sulphur to H2S. An
important factor in the selection of the
catalyst is its volatility, which allows the
chemical to evaporate and quickly exit the
process along with the stripping air. The
catalyst presently used in the HySpec is
very active in encouraging H2SX decomposition; catalyst concentrations of less
than 20 ppmw in the liquid sulphur are
sufficient for degassing. A small amount
of catalyst is pumped into all but the last
reactor in a train to enhance conversion of
the hydrogen polysulphides (H2Sx) to hydrogen sulphide (H2S). No catalyst is pumped
into the last reactor in the train, as it is a
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“purge” reactor, dedicated to the removal
of the catalyst.
In operation, air is pulled in through
a heated intake duct and then into the
shroud assembly where it contacts the
liquid sulphur, which is being agitated by
the impeller. The impeller produces a large
number of tiny bubbles by intense mixing
and shearing in the impeller zone. The
high shear rates generated by the impeller
causes intimate contact and thorough mixing of air, sulphur, and catalyst. The catalyst causes the H2Sx to quickly decompose
to H2S, and the H2S is rapidly transferred
from the liquid phase to the gaseous
phase by the agitation and airflow.
The bubbles and sulphur then pass
through the perforations in the shroud into
a quieter region in the cell. The H2S rich
bubbles rise to the surface of the liquid
and reconstitute in the headspace of the
reactor cell. The H2S rich effluent is drawn
off by an exhaust fan to be incinerated
(or treated in a scrubber). The sulphur is
repeatedly drawn back into the shroud for
exposure to the incoming ambient air.
Through the use of a blower on the
exhaust side of the degassing train, ambient air is drawn into and through each reactor cell and is exhausted into ducting. The
H2S enriched effluent can then be routed
to a suitable effluent treatment system
such as a thermal oxidisation system.
This design maintains a negative pressure
in each reactor which prevents the fugitive
release of H2S gas.
The liquid sulphur can be pumped or
gravity fed into the degasser. Exiting the
degasser, the sulphur can be gravity fed to
a small pump tank, drained to a holding pit
or directly pumped to a degassed sulphur
storage tank. Heating coils are installed
in the bottom of each reactor to maintain
the temperature in the liquid sulphur. All
sulphur piping supplied with the HySpec
system is steam jacketed.
HySpec has been designed for easy
maintenance and safety. A flow-measuring device is used to monitor the airflow
through each reactor and will activate an
alarm and shut down the process should
there be a disruption in airflow. The system is designed such that there will be no
release of H2S into the working area. In
addition, all rotating equipment is supplied
with safety guards which are removable for
servicing.
The HySpec degassing system can be
controlled using the existing gas plant DCS
system or a standalone PLC. Each degasSulphur 358 | May - June 2015

sing train is skid-mounted and is supplied
with all the instrumentation and components fully assembled. Field installation is
relatively simple and requires hook-up of
the sulphur, steam and exhaust lines to the
client’s interface for these components.
The commercial installations of the
HySpec units in Alberta, Canada have been
in continuous operation for over 20 years
in a high H2S containing liquid sulphur
environment and have met all performance
guarantees through this period.

Siirtec Nigi sulphur degassing
process
The Siirtec Nigi sulphur degassing process
is applied in sulphur plants to reduce the
total hydrogen sulphide (H2S) and polisulphides (H2SX) concentration down to less
than 10 ppmw.
The process consists of a concrete
degassing box equipped with two or more
degassing sections. Alternatively the
degassing system can take place in a
stainless steel degassing column, where
sulphur flows upward co-currently with air
and then flows by gravity to the receiving
vessel.
Each section is equipped with rectangular mass transfer elements. Atmospheric
air is co-currently bubbled through the elements with the aim of providing intimate
mixing between the gaseous and the liquid phase and promoting mass transfer
between the two phases.
The degassing box is designed to properly distribute atmospheric air inside the
undegassed liquid sulphur, facilitating the
release of H2S and therefore producing

safe degassed liquid sulphur for export/
storage.
Most commonly the degassing box is
installed above a sulphur storage pit, saving plot space. However the degassing box
can also be installed externally from the pit
and can be designed in various rectangular
forms depending on the layout constraints.
An example of a degassing system above
the sulphur pit is represented in Fig. 6.
Usually the sulphur pit is divided intp
two sections separated by a partition wall:
the undegassed sulphur section and the
degassed sulphur section. The sulphur pit
provides the operating storage capacity for
the undegassed and degassed liquid sulphur. The elemental liquid sulphur produced
in the Claus section condensation steps is
discharged by gravity flow to the sulphur pit
through fully steam jacketed hydraulic seals.
From the undegassed sulphur section, liquid
sulphur is sent by flow control to the sulphur
degassing box by means of sulphur transfer
pumps, in order to carefully control the flow
of sulphur entering the contacting sections.
Finally the degassed sulphur drips from the
degassing box to the degassed section of
the underlying sulphur pit equipped with sulphur delivery pumps which drive the on-spec
liquid sulphur to the downstream units. The
sulphur pit and the sulphur degassing box
are connected on the gas side and operate
under slight depression by means of ejectors which use saturated steam as carrier
medium. Negative pressure leads to a better hydrogen sulphide stripping by means of
atmospheric air.
The sulphur pit is made of concrete
and its internal surface is covered by a
layer of anti-acid bricks assembled with

Fig 6: Degassing system above sulphur pit
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